Modification of the renal hemodynamic response to vasoconstrictors by calcium antagonists.
Theoretical considerations suggest that the renal response to calcium antagonists may vary depending on the factors influencing basal vascular tone. Studies were conducted using the isolated perfused rat kidney to determine the response to calcium antagonists under conditions in which the determinants of renal vascular tone were accurately defined. With this model, calcium antagonists elicit vasodilation only in the presence of a vasoconstrictor. In this setting, however, the degree of vasodilation elicited depends on the nature of the vasoconstrictor employed. Thus, the reduction in renal perfusate flow (RPF) elicited by KCl-induced depolarization was completely reversed by the calcium antagonist, nitrendipine. In contrast, identical levels of vasoconstriction elicited by norepinephrine or angiotensin II were only partially reversed, suggesting that these agonists activate the renal vasculature by mechanisms that are more complex than membrane depolarization. Examination of the response of glomerular filtration rate (GFR) revealed that in the presence of norepinephrine and angiotensin II, nitrendipine exerted a preferential augmentation of GFR. Thus, concentrations that produced only modest effects on RPF increased GFR to levels equal to or exceeding control values. This selective augmentation of GFR did not occur during the renal vasoconstriction elicited by KCl. It is proposed that renal microvessels exhibit regional heterogeneity in regard to activation mechanisms and sensitivity to calcium antagonists. Calcium antagonists may selectively attenuate agonist-induced vasoconstriction of preglomerular vessels.